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(54) ABLATION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ablation 
apparatus capable of efficiently cutting only protruding 
parts of an uneven surface in a short time, by equipping 
a beam moving means, a division mask means, a data _. t r 



source 1 is formed into a desired rectangular shape by a 
beam forming means such as an expander lens if 
necessary. Parts to be shielded by the division mask 3 to 
divide the laser beam in the horizontal direction and to 
shield them partially are selectively changed by a 

division mask drive device 4. An image rotator 7 is driven to be rotated around the optical axis 
L by an image rotator drive device 8 to rotate the laser beam around the optical axis. A control 
device 22 to control the total apparatus controls the laser light source 1 , division mask drive 
device 4, a mirror drive device 6, the image rotator drive device 8, an aperture drive device 
10, and a division mask moving device 15, etc. 



position of a laser beam by a moving means based on 
the inputted data. 



inputting means, and a control means for the masking 
state of the division mask means at each moving 



SOLUTION: A laser beam projected from a laser light 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ablation equipment to which is equipped with the light guide optical system which 
carries out the light guide of the laser beam of a long and slender rectangle to an ablation object, and a 
front face carries out ablation of the part for the heights of a concavo-convex object by the laser beam by 
which the light guide was carried out The beam migration means to which a laser beam is moved to the 
optical axis of said light guide optical system, The division mask means which divides the longitudinal 
direction of a laser beam alternatively and carries out a mask, Ablation equipment characterized by 
having a data input means to input the data about the ablation field of said object, and the control means 
which controls the masked state of said division mask means in each migration location of the laser 
beam by said migration means based on this input data. 

[Claim 2] Many division mask means of claim 1 are ablation equipment characterized by having the 
mask of the shape of a strip of paper located in a line. 
[Claim 3] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ablation equipment which carries out ablation of the 
front face of an object, excises only a part for the heights of corneas, such as irregular astigmatism, 
alternatively especially, and relates to the suitable equipment for concavo-convex correction of a cornea 
front face. 
[0002] 

[Description of the Prior Art] PRK which is going to correct the ametropy of an eyeball by carrying out 
ablation of the front face of a cornea by the laser beam, and changing the curvature in recent years 
(Photorefractive Keratectomy) PTK of carrying out ablation by the laser beam and removing the lesion 
section on the front face of a cornea (Phototheraputic Keratectomy) It is observed. Ablation of the laser 
beam which performs this PRK and PTK was mainly performed by the following three approaches. 
[0003] They are the approach the 1st carries out ablation of the field predetermined with the laser beam 
of a large area at once, the approach of making move the laser beam of the 2nd rectangle and carrying 
out ablation of the predetermined field, and the approach of the 3rd making scan a small spot two- 
dimensional, and carrying out ablation of the predetermined field. 
[0004] 

[Problem(s) to be Solved by the Invention] However, as for the cornea of human being's eye, the cornea 
front face may always have irregularity partially not by the spherical surface or the toric side but by 
irregular astigmatism etc. When ablation of such a cornea front face tended to be carried out by the laser 
beam and it was going to make it the spherical surface or a toric side, by the approach of the 1st large 
area beam, or the approach of moving the 2nd rectangle beam, the exposure field had to be doubled for a 
part for every heights, a part for every one heights had to be excised, and there was a fault of taking time 
amount very much. 
[0005] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the ablation equipment which carries out ablation of the 
front face of an object, excises only a part for the heights of corneas, such as irregular astigmatism, 
alternatively especially, and relates to the suitable equipment for concavo-convex correction of a cornea 
front face. 
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PRIOR ART 



[Description of the Prior Art] PRK which is going to correct the ametropy of an eyeball by carrying out 
ablation of the front face of a cornea by the laser beam, and changing the curvature in recent years 
(Photorefractive Keratectomy) PTK of carrying out ablation by the laser beam and removing the lesion 
section on the front face of a cornea (Phototheraputic Keratectomy) It is observed. Ablation of the laser 
beam which performs this PRK and PTK was mainly performed by the following three approaches. 
[0003] They are the approach the 1st carries out ablation of the field predetermined with the laser beam 
of a large area at once, the approach of making move the laser beam of the 2nd rectangle and carrying 
out ablation of the predetermined field, and the approach of the 3rd making scan a small spot two- 
dimensional, and carrying out ablation of the predetermined field. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, ablation removal of the part 
for the heights of an object with a concave convex can be carried out efficiently in a short time. 
[0050] Moreover, the front face which carries out ablation removal can be smoothed. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, as for the cornea of human being's eye, the cornea 
front face may always have irregularity partially not by the spherical surface or the toric side but by 
irregular astigmatism etc. When ablation of such a cornea front face tended to be carried out by the laser 
beam and it was going to make it the spherical surface or a toric side, by the approach of the 1st large 
area beam, or the approach of moving the 2nd rectangle beam, the exposure field had to be doubled for a 
part for every heights, a part for every one heights had to be excised, and there was a fault of taking time 
amount very much. 

[0005] When compared with the 1st or the 2nd approach, it was [ that the approach of scanning the 3rd 
small spot is made to scan alternatively, and should on the other hand, just carry out ablation only of the 
part for heights ] excisable by little time amount, but when many [ the amount of / which still carries out 
ablation / heights ], there was a fault of taking too comparatively much time amount. 
[0006] This invention makes it a technical technical problem to offer the ablation equipment which can 
excise efficiently only a part for the heights of a concavo-convex front face in a short time in view of the 
trouble of the above-mentioned conventional technique. 
[0007] 
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MEANS 



[Means for Solving the Problem] This invention is characterized by having the following configurations, 
in order to solve the above-mentioned technical problem. 

[0009] (1) In the ablation equipment to which is equipped with the light guide optical system which 
carries out the light guide of the laser beam of a long and slender rectangle to an ablation object, and a 
front face carries out ablation of the part for the heights of a concavo-convex object by the laser beam by 
which the light guide was carried out The beam migration means to which a laser beam is moved to the 
optical axis of said light guide optical system, The division mask means which divides the longitudinal 
direction of a laser beam alternatively and carries out a mask, It is characterized by having a data input 
means to input the data about the ablation field of said object, and the control means which controls the 
masked state of said division mask means in each migration location of the laser beam by said migration 
means based on this input data. 
[0010] 
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EXAMPLE 



[Example] Hereafter, one example of this invention is explained based on a drawing. Drawing 1 is 
drawing showing the global placement of the optical system of the equipment of an example, and the 
outline configuration of a control system. 

[0018] 1 is a laser light source and is using excimer laser with the wavelength of 193nm in the example. 
The excimer laser beam by which outgoing radiation is carried out from a laser light source 1 is a pulse 
wave, and as the typical configuration is shown in drawin g 2 , the intensity distribution of a beam are 
distribution F (W) almost uniform horizontally (X shaft orientations), and it has become Gaussian 
distribution F (H) perpendicularly (Y shaft orientations). Moreover, the cross-section configuration in a 
perpendicular flat surface is the configuration of a long and slender rectangle to the optical axis. 
[0019] In addition, the laser beam after outgoing radiation is prepared with beam plastic surgery means, 
such as an expander lens, from a laser light source 1 in the rectangle configuration which carries out 
expected as occasion demands. 2 is a flat-surface mirror and deflects upwards 90 degrees of laser beams 
by which outgoing radiation was carried out horizontally from a laser light source 1. 
[0020] 3 is a division mask which divides the horizontal direction (X shaft orientations) of a laser beam, 
and is covered partially, and the part covered with the division mask driving gear 4 changes 
alternatively. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] It is drawing showing the global placement of the optical system of the equipment of an 
example, and the outline configuration of a control system. 

[Drawin g 2] It is drawing showing the typical configuration of a excimer laser beam. 
[Drawin g 3] It is drawing explaining the configuration and breaker style of a division mask. 
[Drawin g 4] It is drawing explaining another breaker style of a division mask. 

[Drawin g 5] It is drawing showing a cornea with a part for the heights for explaining the actuation which 
excises only a part for the heights of a cornea alternatively. 

[Drawin g 6] It is drawing explaining the ablation process for heights of the cornea shown in drawing 4 . 
[Drawin g 7] It is drawing explaining change of the ablation field by migration of a division mask. 
[Drawing 8] It is a flow chart Fig. explaining the actuation which excises only a part for the heights of 
corneas, such as irregular astigmatism, alternatively. 
[Description of Notations] 
1 Laser Light Source 

3 Division Mask 

4 Division Mask Driving Gear 

5 Flat-Surface Mirror 

6 Mirror Driving Gear 
13 Cornea 

15 Division Mask Migration Equipment 

20 Control Unit 

21 Data Entry Unit 

[Translation done.] 
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